Inflammation-Sensitive Myosin-X Functionally Supports Leukocyte Extravasation by Cdc42-Mediated ICAM-1-Rich Endothelial Filopodia Formation.
Leukocyte transendothelial migration is key to inflammation. Leukocytes first start rolling over the inflamed endothelium, followed by firmly adhering to it. Under inflammatory conditions, endothelial cells express small finger-like protrusions that stick out into the lumen. The function and regulation of these structures are unclear. We present evidence that these ICAM-1- and F-actin-rich endothelial finger-like protrusions are filopodia and function as adhesive structures for leukocytes to transit from rolling to crawling but are dispensable for diapedesis. Mechanistically, these structures require the motor function of myosin-X, activity of the small GTPase Cdc42, and p21-activated kinase 4. Moreover, myosin-X expression is under control of TNF-α-mediated c-Jun N-terminal kinase activity and is upregulated in human atherosclerotic regions. To our knowledge, this is the first study to identify that regulation of endothelial filopodia is crucial for leukocyte extravasation, in particular for the initiation of leukocyte adhesion under flow conditions.